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PURPOSE

This paper depicts in a graphical manner the skill of the Medium Range
(3-10 day) Forecast Group (MRFG) man and machine (numerical model guidance)
forecasts. It will be updated each February in order to present the latest
scores for each of the several forecast categories in the MRFG. Only scores
with at least a 5-year period of record will be presented. Hence; this paper
contains the standardized and unstandardized mean sea level pressure and 500~
mb correlation; the Gilman, Hughes, and experiméntal‘precipitation; the
minimum/maximum abéo]ute temperature error; and the mean temperature and
precipitation scores. Subsequent updates to this note will also include the

mean 500-mb correlation and Brier precipitation scores.



Numerical Model Guidance (Past to Present)

1. Acronyms
a. Baro - Reed Barotropic Advection Model Hemispheric

b. 6L PE - 6-Tayer Primitive Equation Model Hemispheric

c. CM - Course Mesh 380km

[=8

. FM - Fine Mesh 190km
e. SMH2C - Spectral Model Hemispheric
24 modes 12-layers
f. SMG3C - Spectral Model Global 30 modes 12-layers
g. SMG26 - Spectral Model Global 24 modes 6-layers.
2. 00Z Guidance |
a. To 84-hours
{1) From 1970 tﬁrough 1977: 6L PE.CM
(2) From 1978 through 1979: 7L PE FM

(3) From January 1980 to August 15, 1980: 7L PE FM to 60—h§urs
then 7L PE CM with Fourth Order Differencing to 84-hours.

"(4) From Augusf 15, 1980, to April 15, 1981: SMG3C to 48—hoﬁrs
then SMH2C to 84-hours. _

(5) From April 15, 1981, through December 1982: SMG3C to 48-hours
then SMG2C to 84-hours.

b. Greater than 84-~hours to 144-hours

(1) From 1970 through 1979: Bafo (Mesh 1977-1979)

(2) From Janﬂary 1980 to‘August 15, 1980: 7L PE CM with Fourth
Order Differencing. ‘

(3) From August 15, 1980, to April 15, 1981: SMH2C

(4) From April 15, 1981, through April 1982: SMG26

(5) From May 1982 through December 1982: SMGZ2C




C.

Greater than 144-hours to 252 hours

(1) From November 1977 through April 1981: Baro Mesh

(2) From December 1977 through December 1981: 3L PE CM

(3) From January 1981 through December 1982: SMG26 to 192
hours then SMH26 to 240 hours.

3. 127 Guidance
a. To 60-hours
(1) From 1970 through 1977: 6L PE CM
b. Greater than 60-hours to 96-hours (500mb only):
.(l) From 1970 through 1977: Baro (Mesh in 1977)
c. To 48 hours
(1) From October 1971 through Aujust 1977: 7L PE FM (old LFM)
(2) From September 1977 through 1982: 7L PE LFM (127km)
d. Greater than 48~hours to 120 hours (SOdmb Qn]y)
(1) From 1978 through 1982: Baro run from the 48-hour LFM inserted
into the 60-hour SMGZC from 00Z.
Forecast Day Day 1 Day 2 - Day 3 Day 4 Day 5
127 127 127 127 & 127 ' 127
12hrs. 36hrs. ~ 60hrs. 84hrs. 108hrs. 132hrs.
00z 00z - 00z 007 00z 00z 00z
X SMB3C X sMG2C  sMezC ok
X 48hr LFM X BAROD X
Day G Day §~~*"“~"“5é;'8‘ Day 9 Day 10
127 127 127 127 127

156hrs., 180hrs, 204hrs. 228hrs. 252hrs.
Z 00z 00z 007 002 00z
X SMG26 X . SMH26 _ X -



4
Figures _; | .

Figure 1 depicts the North American (130 grid points) and the United

States (86 grid points) mean sea level pressure correlation verification

areas.

Figures 2 through 4 are plots of the North American cé]endar year 1982
and 15 year average (1968 through 1982) monthly mean standardized mean sea
Tevel pressure correlation scores for the man forecasts verifying on days 3,

4, and 5 after forecast day. {See Appendix A for an explanation of this score).

Figures -5 through 7 are similar to.Figures 2’through 4 except that the

forecasts are machine made and are for a 13 yeér_average (1970 through 1982).

Figures 8 through 10 are similar to Figures 2 through 4 except thé average

is for the 7 years (1976 through 1982) and the area is the United States.

Figures 11 through 13 are similar to Figures 8 through 10 except that the

forecasts are machine made.

Figures 14 through 16 are plots of the North American calendar year 1982
and 6 year (1977 through 1982) monthly mean unstandardized mean sea level
pressure correlation scores for the man forecasts -verifying on days 3, 4, and

5 after forecast day.' (See Appendix A for an.explanation of this score).

 Figures 17 through 19 are similar to Figures 14 through 16 except that

the forecasts are machine made.

Figures 20 through 22 are similar to Figures 14 through 16 except-that the -

area is the United States.

Figures 23 through 25 are similar to Fighres 20 through 22 extept that the

forecasts are machine made.




' Figures 26 through 49 are plots of the (North America + United
States) = 2 monthly mean (unstandardized + standardized) + 2 mean sea
Tevel pressure and standardized 500 MB correlation scores verifying on

days 1 through 7 after forecast day.

Figures 50 through 53 are plots of the man and machine (North America +
United States) + 2 seasonal mean sea level pressure correlation scores
(stahdardized + unstandardized) = 2 for the man and machine for the years

1977 through 1982.

Figure 54 is a plot of the 1968 (1970) through 1982 seasonal year
average man and machine North America mean sea level pressure standardized

»éorre]ation scores verifying on days 3, 4, and’'5 after forecast day.

Figure 55 is a. plot of the 1968 (1970) through 1982 calendar year
average man and machine North America mean sea level pressure-standardized

- correlation scores verifying on days (3+4+5) - 3 after forecast day.

Figure 56 is a plot of the 1979 through 1982 calendar year average
machine North America standardized correlation scores verifying on days

(3+445) = 3 after forecast day.

Figure 57 through 60 are-average machine mean sea level pressure errors

over North America and vicinity for January, April, July and October respectively.

Figures 61 through 64 are average machine 500 MB errors over North America

and vicinity for January, April, July and October respectively.



Figures 65 and 66 are plots of the Western and Eastern North America
monthly mean 500 MB S1 scores for the Barotropic and Spectral models for

1982.

Figure 67 depicts the 100 stations in the United States where the

precipitation forecasts are verified.

Figure 68 is an example of a day 3, 4, or 5 precipitation forecast.
-The dashed 1ines’are'the 24-hour departure from normal probabi]ity_of
precipitation (DN POP) forecast for January 3. The solid lines are the
24-hour climatological (normal) probability of precipitation (NPOP) for
the first 15 dayé of January. A total of (DN POP + NPOP) 2_36 is considered
“yes" forecast of precipitation (> .01 inch). - A1l stations with an

(NPOP)> 30 are considered as a yes climatological forecast of precipitation.

Figures 69 through 71 are plots of the calendar year 1982 and 13-year
average monthly mean Gilman precipitation skill scores for the man forecasts
verifying on days 3, 4, and 5 after forecast day. See Appehdix B for an

_explanation of this score.

Figures 72 through 74 are plots of the calendar year 1982 and 6-year
average monthly mean Hughes precipitation skill scores for the man forecasts
verifying on days 3, 4, and 5 after forecast day. See Apppendix C for an

explanation of this score.

Figures 75 through 77 are plots of the 1970 (1978) through 1982
calendar year average man and climatology precipitation skill scores
verifying on days (3+4+5) 3 after forecast day for the Gilman, Hughes,

and EXpefimental (see Appendix D for an explanation of this score) scores.




Figure 78 depicts the 41 stations in the United States where the.

temperature forecasts are verified.

Figures 79 through 81 and 82 through 84 are plots of the 41 station
calendar year 1982 and 11 year average (1972 through 1982) monthly mean
absolute error minimum and maximum temperature scoresvfor the man forecasts

verifying on days 3, 4, and 5 after forecast day.

Figures 85 through 90 are similar to figures 79 through 84 except that

the forecasts are machine (Klein Lewis (KL)) made.

Figure 91 is a plot of the 1972 through 1982 calendar year average man
and KL United States (minimum + maximum) =~ 2 temperature absolute error

scores verifying on days 3, 4, and 5 after forecast day.

Figure 92 is similar to figure 91 except that the temperature forecasts

verify -on days'(3+4+5) = 3 after forecast day.

Figure 93 is an example of the 5 day meah precipitation categories for
the 100 stations (figure 67) where the forecasts are verified.

-

Figure 94 is a plot of the calendar years 1978 through 1982 6vto 10
day mean 3 class precipitation skill scores. See appendix E for an ekp]anation

of this score.

Figure 95 is a plot of the calendar years 1978 through 1982 6 to 10

day mean 5 class temperature skill scores. See Appendix F for an explanation

of this score and figure 78 for the 61 stations where the forecasts are

verified.



SECTION.1
Man & Machine (NWP Guidance)
Days 3, 4, and 5 Mean Sea Level
Pressure Correlation Scores

(1982 Monthly Mean Vs. Long Term Mean)
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SECTION 2
Man & Machine (Numerical Model Guidance)
Days 1 through 7 Monthly Mean Sea Level Pressure & 500 MB

Correlation Scores for 1982
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'SECTION 3
Man & Machine (Numerical Model Guidance)
Seasonal Mean Sea Level Pressure

Correlation Scores for 1977 through 1982
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SECTION 4
Man & Machine (Numerical Model Guidance)
Annual Mean Sea Level Pressure & 500 MB

Correlation Scores for 1968 (1970) through 1982
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SECTION 5
Day 4 Machine (Numerical Model Guidance)

Monthly Mean Sea Level Pressure & 500 MB Average Errors
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SECTION 6
Day 3 Western & Eastern NA
500 MB Monthly Mean
S1 Scores for 1982
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SECTION 7
Man & C1iﬁato]ogy
Days 3, 4, & 5 Gilman & Hughes‘Precipitation
Skill Scores

(1982 Monthly Mean vs. Long Term Mean)
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SECTION 8
Man & Climatology
Annual Precipitation Skill Scores

For 1970 (1978) through 1982
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SECTION 9 |

Man & Machine (KL Guidanée)
Days 3, 4, & 5 Absolute
"Error Temperature Scores

(1982 Monthly Mean Vs. Long Term Mean)
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_ SECTION 10
~ Man & KL Annual
’Temperéture Absolute

Error Scores for 1972 through 1982
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SECTION 11
5 Day Mean Precipitation

& Temperature Skil]l Scores
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COMMENTS

SECTION 1 PAGES 8 TO 33

The pattern correlation scoké {Appendix A) has-been'thé'bagic scare
used by the MRFG to verify the MSLP and 500 MB progs since the start 6f
the MRFG program. The correlation score was chosen because i1 ié more
sensitive to the phasing of troughs and ridges.(cdnsidered to be more

important) than to the depth or heighth of these systems° The MSLP and

500 MB operational analyses (HUF) were used to verify the forecast through |

1976 and the LFM since 1977.

The North America (NA) standardized corre1atién score is the oldest
score of record. The US subset unfortunately was contaminated from
the beginning through 1975 by & coding {program} error afFeCtiné the
observed field (vefff}ing ana?ysfs)a | i |

It was asSumed-from;the sta&ﬁ that a MSLP standardized (anoéa?sus':

 'x1e1d) score of greater than 0.0 (climatology) would result Tq'the derived

'forecasLs of tﬂmperauura and prec1p1fat1on having mo;e sk111 than L11ma~ -

tology (as a forecast). However, experience has,:nu«cdtea that a NA
score of 0.17 or better is required to accomplish this.
. Most of the forecasters complained from the beginning about veriﬁying

a forecast of the anomalous MSLP field (which they could not "see") instead

of the one they produced {the actual MSLP fie1d).brlh’order td appease the o

forecaster and obtain a score for the normal {climatology) as a forecast
‘the unstandardized (actual MSLP field) score was intrdduééd iﬁ-lQY? and
:has been used successfully ever since. |

A gTancé at figures 2 through‘ZS shows that, for. the most part, thé |
monthly mean scores during 1982 were higher (bétter)rthah the long term
mean scores (note - the\jong term mean includes the 1982 scores). Also

‘a comparison of -the current long term mean scores with those published
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‘ih NMC Office Note 227 of February 81 indicates an upward trend;

Though record scores may. not be a-good way of determining-an increase . .
in ski11 from one year to the next, neverthe1ess; they usually are'ihter‘est~
ing to see. However, before locking at the fo?1ow1ng table of the tota?l |
number-of monthly mean record MSLP scores (NA and US, standardized and -
unstandardized) for 1980, 1981, and 1982, it should be pointed out that

the 1onger the period of scorekeeping the more difficult it is'to break

a record:
Number of : '
_Record Scores : 1980 1981 i 1882
: : Man Machine - Man Machine Man Machine
NA ; ' 42 41 .18 22 26 18
~Us 33 . 34 24 21 L 27 15
TOTAL L 75 75 42 43 53 33

Note: The man set 20 more records than the ﬁaghine in 1982.

‘November was a most‘interesting month»for both man and machine; For
example, the days 3, 4, and 5 machine MNA and US standardized correlation
scores beat tﬁe previous recordvscoreé for that.ﬁonth by %8, +iis +5 ahd
+12, +12, +9 pofnts respectively. Surely an Tmpfessive preformancé.and

perhaps worth some investigation as to the probable "reasons why".

SECTION 2 PAGES 34 T0 58
Perhaps one of the surprising results in this section is the c]ear 
superiority (higher correlation score MSLP and 500MB) of the SMGBC over
the LFM during the colder months of the year and the}abrupt termin&tion
of the same in May. Conversely the ECMWF appears to have a'distinct
advantage in skill over the SMGZC for most of the year though'fbr-

comparison purposes {operational utility) the ECMWF scores should be

backed down approximately 12 hours.
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Certainly consideration has'to be given to producing (dperat€0ﬂa11y}_
for public consumption man modified MSLP progs for days 6 and 7 since
the SMG2C 500MB scores were greater than the cvitica1_corre1ation scoré of
0.17 for 10 months and the MSLP prog scores exceeded climatology for 6
months of the. year at these time ranges. With the MSLP prog scores
‘ generally increasing each year and the soon arrival of the néw computer {and
more sophisticated model - SMGAF perhaps) at NMC it 1é reasonab1e.t0'EXpect
skil1ful MSLP progs through 1 week during the enulre year in the ﬂearA.

future.

SECTION 3 PAGES 59 T0 63
In general, each year the man and machine MSLP correiat1on scores are
higher in Hinter Lhaﬂ invSummerg Spring qﬂd Fall scores faTl in bebweeﬂ
and are roughly eguivatent. >61€mato1ggy (normal as a forecast) scores
highest in Summer. During the other seasons of the year its scores are
1OWLr and essenL1a1T gqual. Man has his greatest improvément bver.the_

machnine in Sunmﬁr'"nd over climatology in H1nte*

SECTION 4 PAGES 64 TO 68
A seasonal year average, figure 54, e.d. 1982 éansists of {Hinter
(December 81 - February) + Spring (March ~'Apri1) + Summef.(dune - Aug&st)
+ Fall (September - November 82)) - 4. Thus the galendar year average
scores figure 55 cannot be gotten exactly fromAthe déys 3, 4, and 5 scores
etc in figure 54. Certainly since the introduction of the baroc}inic’
model (PE) ir 1980 (improved day 3 in 1978 - see page 2) the inérease in
_.skill .of the man‘aﬂd machine MSLP and machine 500 mb progs has been

spectacular.
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SECTION 5 PAGES 69 TO 77 |
. These se?eé’ced"“(hid" season) day 4 error pa.tterns are par‘t of ths
'month%y mean output which also include meanApositive/negative errors
and. frequency of pésitive/negative errors. These patterns are comp{}ed
for days 2 thkough»? and assist the mén in modifying the machine MSLP

guidance. Any unusual patterns are reported to the NMC Development

Division.

| SECTION 6 PAGES 78 TO 80
Forecasters (as paft of their repertoire) like to took at Barotropié
prdgs (see éage 3.para§raph 3d), and, perhaps, not withoutjéome justiij
cat{on'sincé fféure 66’fndicates a sdperiority of this model (téchnique) “
over the baroclinic in.eastern’NA during the warmer months of the year.
Thié skill gradua11y diminshes to équa?hor 1éss than thebSMGZCfon.day 5
. (days 4 and 5 not shown). ] o R
o SECTION 7.8 8 PAGES 81 T0 93
The Gilman skill score, exceptlfOr the prob)ém'mentioned.in ﬁppeﬁdix S,
is quite sensifive to correct forecasts of precipitaﬁioﬁ;‘AThe Hughes
ski11 score js quite sensitive to correct forecasts of no precipitatfon
at stations with a high climatic precipitation probability.. Thé expefi»
mental score is quite sensitive to corréct forecasts. of precipitation at
stations with a low climatic precipitation probability. Thus these three
‘scores complement one another. |
1982 was a good year but not a banner year for thevfdrecast of -
précipftation by the MRFG. Thére'are several feasons that come imﬁediate]yv
“to mind for {his but the overriding one remains that precipitatién

is the most difficult of the weather events that the MRFG 1s required

to forecast.
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Notab}y missing from these sections are the scores for the
precip1tat1on-forecas»s made by the machine. The machine pfeCTDILat10ﬂ
forecasts do not have much skill in the MR, at present, and have been
available only since the introduction of the PE‘modei‘in 1980@f For
éxample,‘the 1982 average day 3 Gilman skill score for the model is no

better than climatology and gets worse theréaftef,

| SECTION 9 PAGES 94 TO 107

A quick Took.at figures 79 through 90 shows that, for ihe-most paEt,
the man monthly mean temperaiure‘absolute errorvéébre§ durihg 1982 we%e"
Tower (beiter) than the long term mean scores (note -~ the ﬁoﬁg térm mean
iihc?udes-the_1982 scores). In paft?cular; the mah>makimdm iemperatﬁre
 scores were exceptiona11y good dur1ng the warmer months of the year and
established many new records. Note the man and KL scores for hovembar,
(See comments on November MSLP scores) As ueua1 the VL d1d not do wel?

compared to c11maco?ogy (as a foreca £} during the warmer monfhs of thc year. o

SECTION 10 PAGES 108‘TO 110.
1982 was abgood year for the forecasts of temperature by the MRFG.
‘E.g. the‘margin over climatology was the thirdllargest, ﬁhe average
absolute error was tied for the second lowest, and the}imprqvément'(man~KL)

was somewhat befter than the long term difference.

SECTION 11 PAGES 111 TO 116
The average skill score of the 6 to 10 and (1 to'5) day mean forecasts

for the past 5 years is 9. 6 (23.0) for precipitation and-10. 0 (26.4) for

temperature. This equates to 41% (50%) compared to 35% by chance
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and 31% (43%) compared to Zi% by chance of the Natién (61 US stations)
forecast in the correct 3 class precipitatidn and 5 class temperature
categories respectively. |

The 1 to 5 day mean 3 élass precipitation and 5>c1as$ temperature
ski]l scores for Alaska are ca}cu1ated’from forecast/bbserved'data at the
following 9 stationsi Pt Barrow, Nome, King Safmon, Cold Bay, KOdiak;
Anchoraga, Fairbanks, Juneau, and Annette. Persistence of the 1 to 5
daykméan observed'temperature'and prec%pitation has been found ﬁo‘be a
- good control against which to measure the skill of the Alaskan forécasts
by the MRFG. There appears ﬁofbe g definite incréase in ski11 of'thé
temperature}foreéésts since the fntroduction of the baroclinic model

(PE} in 1980 (improved day3 in 1978-- see page 2).
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Appendix A

The standardized mean sea level presSufé correlation>score is used to
determine the skill of the man and machine days 3, 4 and 5 mean séa-level pressure
forecasts; The correlation score 1ls employed because the‘phaSing,instead of the 
intensity of systems prima;ily determines how well the various weatheﬁ péramete;s
can be forecast. The standardizing procedure prevents the Contfibu;i@n of the
high variability (higher latitude) grid points from OVéxwhelming.the low variabiiity
grid points (Jower latitude). N

f = forecast mean sea level pressure at a gfid point. 
0 == obsex&ed mean sea level pressure at é grid péint
.a“w standard deviétibn at a grid point

n = normal mean sea level. préssure at a grid point

T = average standavdized forecast across n grid points

|
it

: average standardized observed across n grid points

!

RMS T -"-\j;? (RMS 0 =UF?M
s

RMS Error av-éﬁjﬁk

. Average Absoclute Error = T?IHI

FO - F O - '
Coxrrelatlon = 7= = . X160

V@ - Fr) (0 -59

Since the normal mean sea level pressure is subtracted from the forecast/
observed pressure at each grid point, it is assumed that the correlation of the

normal to the observed is always zero. Therefore, any positive score is considered




o
‘to have skill over the normal. Some doubts have been raised about this assumptiocn,
. however, and for the past 5 years the unstandardized correlation score ‘also has
been calculated, This procedure allows a correlation score to be computed for the

normal. This score then is simply the correlation of the forecast to ‘the observed

mean sea. level pressure.

iy
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Append , : - | ‘ .

The Gilman skill score is a generalization of the Heldke skill score whererthe

expected values are derived from a randomized verslon of the precipitation forec‘ast-. .

C-E : ‘ '
Heldke Skill = g C = total correct (hits)

N = total_numberlpf foreéasts {100) -
E = expected number of hilts .
However,for a randomized forbcast allowance must be made for StatiO“S having far
different precipitation climate - (N POP) across the United otates° Thelefora to’ 
compute andiscore,an expected chance forecast, climatology‘must be'cénéideréd. |
The procedure for this 1s as follows: |
First, the actual u&mbe; of forecasts of PIE¢lPiL3tiOn are 4istribuued
randomly taking into account station climétology,“ The expected number of

03

chance hits is then given by:

>3

E = (pg vy + (L - py Y(L - r4)) or

Emzfpiriﬂ—N—gpinrl (a) = . o 3 ' .
whpze ry = 1 for precipitation: (.01 anh) and 0 for no pTECipiLALtOD (£. Ol jnch)
Now an eypresu on for py, which is the probablliLy that aftcr the forecast,
precipitatiou events are redistributed randomly a fcr::ecas*~ plEClpitatiOn event
will fall at point "i" 1s glven app10x1mately by priFﬁ (b) Here F = total
number of forecasued precipLLatLou events and ay = climatic prgcipitation

probability (N POP), This approximate value for p; is most valid for small

values of F and (ay /gaj ) and is unstable at times. Because of this instability

the less sophiqticated but more stable Hughes skill scoxre was deve10ped

2 t
Substituting the expression (b) into (a) glves E = :?0“A“~+ N-F-R, where
a

E = the approximate expected value of a randomized forecast, R = total'precipi«

{

tation cases, and N = total number of stations. If the climatic probébilitieé

are uniform {ajg =%j =a}, then the approximate value of E reduces to the standard

5w (N-F) (N-R)+FR
N

Heidke value given by:
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‘ Appendix C

. . ' The Hughes skill score is a generalization of the Heidke skill score where
the expected values are derived from the observed precipitation:
= total correct (hits)

= total number of forecasts (100)
expected number of hits

Heidke Skill = C~E c
N-E N

B

ki

1f the average prec:pltatlon cllmate (NPOP) of 12 stétioﬁs hav*LnO-precipi;—
tation is 25, then the expected (precipitation) is simply 12 x 25 or 3 statiﬁnsu
1f the average NPOT3 of the- (lOOwlZ} statlons nat having prec1p1tation is also
25 then the echect 2d (no precvpltatlon) is simply 88 x (l 0-.25) or 66 statzons,‘

The total expected (E) then is 69 stations. If the forecaster h.L‘l‘ (C) 75 stations

correctly, his skill scoré then is (75-69) / (100-69) x 100 or 19.
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APPENDIX D _

The (Hughes) experimental score is not a skill score yet it is quite
simple to understand. A rough score (RS) is calculated for each station

(N=1 to 100) as follows:

Forecast | ~ Observed . EBs
(DN POP + NPOP) %30 p=l | _ +(1 - NPOP)
(DN POP + NPOP) 30  p=0 and NPOP 50 ~ —(upOP)
(DN.POP + NPOP) « 30 - P=1 an& NPOF.§35O o ~(NPO§)
(DN POP -+ NPOP) =30 p=0 and NPOP <250 | ,’ -(1 - NPOP)
(DN POP -+ NPOP)‘53O P=1 and NPOP =50 | ~-(1 - NPOP)
(DN POP + NPOP) <30 S : : L ’_+(NPOP)'

‘Since the tobal rough score (TRS) for the 100 stations does no‘t equal
100 goints, a simple J’Tterativ.e technique is employed which uses the RS as | .
. a -f(NPQP) for each station to bring the total numb_ez':-of po.int's.up._ to 100. ‘ »7 ‘
The FORTRAN language routine is: | |
TTY = 0 .
70 To 69 I =1, 100 . .

TRS = (100.0 = TRS) * ABS(RS(I)) * .01
TF(RS(I)) 73, 74, 74 |

N 73 RS(I) = RS(I) ~ TRS
GO TO 69
74 - RS(I) = R8(I) + IRS
69 TTY = TTY -+ ABS(RS(I))
TRS = TTY '
Y = 0.0

. IF (TRS - 99.8) 70, 71, 71
71 CONTINUE
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| APPENDIX E
' . The 5-Day mean pr'ecipitation skill score is a -generalization of the

_ Heidke'skill score where the expectéd values are derived from the observed

-precipitation:

it

Heidke Skill = C-E c

~E N
B

total correct (hits)
‘total number of forecasts (100)
expected number of hits

H

it

For example, in Jénuary the number ofAstations in the area covered by
the (NP/P), (NP{M/H) and (L/M/H) categories 1s 21, 28 and 51 respectively.
Tho average value of the probﬁblllty of NP for the stations in the (NP/P)
area is 59% and 40% in the (NP/M/H) area. Now if (NP/L) 1s coded as 1, M as
2 and (P/H) as 3, thén the nuﬁber of stations expected to havércoded value

1 thru 3 is as follows:

33% of (L/M/H) = 51 x .33 = 17 .stations coded 1,.2, 3
. ' 40% of (NP/M/H) = 28 x .40 =11 stations coded as 1 and 8.5 coded as 2,3

59% of (WP/P) = 21 x .59 =12 stations coded as 1 and 9 coded as 3

Thus, code 1 = 17 + 11 + 12 = 40 stations
code 2 = 17 + 8.5 = 25,5 gtations
code 3 = 17 +. 8.5+ 2 = 34,5 stations

100.0 stations

&

Therefore, ‘the expected value. = 40a + .255b + .345c

where a, b and ¢ are the number of coded values 1, 2 and 3 observed.
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APPENDIX F

The 5 day mean temperature skill score is a generalization of the
Heidke skill score where the expected values are derived from the observed
p . :

temperatur

i

E C = total correct (hits) _ :
3 N = total number of forecasts (61}
E = expected number of hits

Heidke Skill = C-
| i=

i

a

The expected value is calculated as follows from the number of
stations in each of the observed temperature categories.
F = 1/8 x Much Below .+ 1/8 X Much Above +

1/4 x Below  + 1/4 x Above + 1/4 X Normal




